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ABSTRACT : 

PROBLEM TO BE SOLVED: To enable adequate recording and reproducing of information 
with light beams from a long wavelength to a short wavelength by forming a phase 
transition type recording layer which is disposed on a substrate having guide 
grooves for light beam tracking and is changed in its optical characteristics by 
the phase transition caused by irradiation with the light beams in such a manner 
that the film thickness thereof satisfies a specific relation with the wavelengths 
of the light beams. 

SOLUTION: The film thickness Y of the recording layer 1 on the protective layer 3 
of the optical disk substrate 6 is specified to a range of Y value +5% (X, Y are 
nm) by specifying the relational expression to Y=0.064X-17 when the wavelength X of 
the light beam is 400 to 700 nm . When the wavelength X of the light beam is 270 to 
400 nm or ^700 nm, the film thickness Y of the recording layer 1 is set larger or 
smaller than the range of Y value ±5% of the relational expression. The recording 
layer 1 is formed by using a GeSbTe based chalcogenide amorphous semiconductor 
material of which the state is changed when subjected to irradiation with the light 
beam and disposing the protective layer 2, a reflection layer 4 and the protective 
layer 5 thereon. As a result, the adequate dealing with the wavelength of the light 
beam for recording and reproducing is made possible. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information record medium for carrying out a phase 
change by the exposure of a laser beam, an electron ray beam, etc., carrying out by repeating 
informational record and elimination using the phase change mold recording layer from which an optical 
property may change, detecting change of this optical property, recording information and reproducing. 
[0002] 

[Description of the Prior Art] Conventionally, as an optical disk of the phase change mold used by 
informational record playback, the optical disk which used the chalcogenide type ingredient for the 
recording layer is examined. The optical disk of a phase change mold is omitted arid a phase-change 
optical disk is called hereafter. The conventional technique of a phase-change optical disk is indicated 
by "rewritable optical disc ingredient" Okuda [ Masahiro ] work, Kogyo Chosakai Publishing Issue, 
May 20, 1989 first-edition issue, etc., for example. Such a phase-change optical disk can perform 
informational record playback using the phase change of the crystal phase of a chalcogenide type 
recording layer, and an amorphous phase. Actuation of the conventional phase-change optical disk is 
performed as follows. 

[0003] 1) Since the recording layer formed by the spatter, vacuum evaporationo, etc. is amorphous, it is 
heating annealing treatment or a light beam exposure, and let a recording layer be a crystal phase. This is 
called first stage(crystal)-ization. 

[0004] 2) By the short pulse and the high-power record pulse, fuse and quench the recording layer of a 
crystal phase, make it amorphous, and consider as a record mark. 

3) Crystallize the record mark of an amorphous phase by the long pulse and the blanking pulse of low 
power, and eliminate a record mark. 

[0005] Moreover, record power is made to superimpose on elimination power, and the over-write is also 
considered. Generally as lamination of a phase-change optical disk, what carried out the laminating of a 
dielectric protective coat, a phase change recording layer, a dielectric protective coat and a metal, or the 
alloy reflective film one by one is used on the optical disk substrate. 

[0006] In recent years, multimedia-ization of a computer is progressing and the amount of information 
dealt with is also increasing. The small mass information record medium corresponding to it is 
demanded. 

[0007] Large-capacity-izing is so possible for the recording density of an optical disk that it is inversely 
proportional to the square of the wavelength of the light beam to be used and the wavelength becomes 
short. Although the infrared light before and behind the wavelength of 780nm is used in erasable optical 
disks, such as current and PD, or CD only for playbacks, red light with a wavelength of 650nm is used 
in DVD and DVD-RAM. Furthermore, it is expected in a next-generation information record medium 
that green light and blue glow are used. It is effective in large-capacity-izing to pack and narrow-track- : 
ize a track pitch. Moreover, conventionally, although only the groove or the land was used by record 
playback, with DVD-RAM, by using both a land and a groove by record playback, track density puts 
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and large capacity-ization is attained. 

[0008] Thus, although large capacity-ization has been conventionally performed using the phase-change 
optical disk corresponding to infrared light, since it corresponds to the further large capacity-ization in 
recent years, a phase-change optical disk corresponding to the light beam of short wavelength is desired 
more. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the above-mentioned 
situation, and aims at offering a suitable information record medium according to wavelength from the 
light beam of long wavelength to the light beam of short wavelength. 
[0010] 

[Means for Solving the Problem] Providing the substrate which has a guide rail for light beam tracking 
according to the 1st viewpoint of this invention, and the phase change mold recording layer from which 
it is prepared on this substrate, a phase change is produced by the exposure of a light beam, and the 
optical property may change, for the wavelength X of said light beam, in the case of 400nm thru/or 
700nm, said phase change mold recording layer is the following relational expression (1). 
Y=0.0647X-17-(1) 

The information record medium characterized by having the thickness of the range of **5% of Y values 
expressed with (however, the unit in [ X and Y ] a formula is nm) is offered. 

[001 1] When according to the 2nd viewpoint of this invention the substrate which has a guide rail for 
light beam tracking, and the phase change mold recording layer from which it is prepared on this 
substrate, a phase change is produced by the exposure of a light beam, and the optical property may 
change are provided and the wavelength X of said light beam is 270nm or more less than 400nm, said 
phase change mold recording layer is the following relational expression (1). 
Y=0.0647X-17-(1) 

The information record medium characterized by coming out and having larger thickness than the range 
of **5% of Y values expressed is offered. 

[0012] The substrate which has a guide rail for light beam tracking according to the 3rd viewpoint of 
this invention, and the phase change mold recording layer from which it is prepared on this substrate, a 
phase change is produced by the exposure of a light beam, and the optical property may change are 
provided, and when the wavelength X of said light beam is larger than 700nm, said phase change mold 
recording layer is the following relational expression (1). 
Y=0.0647X-17-(1) 

The information record medium characterized by coming out and having thickness smaller than the 

range of **5% of Y values expressed is offered. 

[0013] 

[Embodiment of the Invention] The information record medium of this invention has the phase change 
mold recording layer as which thickness was chosen according to the wavelength of the substrate which 
has a guide rail for light beam tracking at least, and the light beam used at the time of record playback. 
Furthermore, a protective layer etc. can be prepared in this information record medium a reflecting layer 
and if needed. 

[0014] This invention is divided roughly into the following three viewpoints by the thickness of the 
phase change mold recording layer used. The phase change mold recording layer which an information 
record medium with the wavelength X of the light beam used at the time of record playback suitable 
[ according to the 1st viewpoint ] in the case of 400nm thru/or 700nm is offered, and is used is the 
following relational expression (1). 
Y=0.0647X-17-(1) 

It comes out and has the thickness of the range of **5% of Y values expressed. 
[0015] According to the 2nd viewpoint, when the wavelength X of the light beam used at the time of 
record playback is 270nm or more less than 400nm, a suitable information record medium is offered, 
and the phase change mold recording layer used has larger thickness than the range of **5% of Y values 
expressed with the above-mentioned relational expression (1). 
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[0016] According to the 3rd viewpoint, when the wavelength X of the light beam used at the time of 
record playback is larger than 700nm, a suitable information record medium is offered, and the phase 
change mold recording layer used has thickness smaller than the range of **5% of Y values expressed 
with the above-mentioned relational expression (1). 

[0017] Hereafter, with reference to a drawing, this invention is explained concretely. Drawing which 
expresses typically an example of the configuration of the phase-change optical disk concerning this 
invention to drawing 1 is shown. As shown in drawing 1 , the phase-change optical disk consists of the 
optical disk substrate 6, a protective layer 3, the recording layer 1, a protective layer 2, a reflecting layer 
4, and a protective layer 5. 

[0018] This lamination is an example in the case of the veneer, and it is also possible to carry out a field 
with a recording layer 1 inside, to carry out the optical disk substrate 6 inside, and to use these two 
veneer optical disks as the optical disk of lamination and double-sided use. 

[0019] Moreover, it is also possible to omit a protective layer 3 or a protective layer 5 according to an 
application, respectively. The optical disk substrate 6 is transparent and is formed with an ingredient 
with little aging, for example, acrylic resin like polymethylmethacrylate (PMMA), polycarbonate resin, 
an epoxy resin, styrene resin, or glass. According to a record format, a groove truck, a land truck, a 
preformat mark, etc. are formed in the optical disk substrate 6. 

[0020] The recording layer 1 is formed by irradiating a light beam with the ingredient from which a 
condition changes. As such phase change die materials, compound semiconductor ingredients, such as 
chalcogenide type amorphous semiconductor ingredients, such as a GeTe system, a TeSe system, a 
GeSbSe system, a TeOx system, an InSe system, and a GeSbTe system, and an InSb system, a GaSb 
system, and an InSbTe system, etc. can be used. As a compound which a GeSbTe system chalcogenide 
type amorphous semiconductor ingredient is used, and contains the germanium, Sb, and Te preferably, it 
is germanium2 Sb2 Te5, for example. A compound and GeSb4 Te7 A compound and GeSb2 Te4 A 
compound, the mixture of these compounds, or Sb2 Te3 The mixture which added Sb is used for a 
compound and a GeTe compound practical. Moreover, it is VIII to these GeSbTe(s) system 
chalcogenide type amorphous semiconductor ingredient. A group, a VII group, V group, and VI A group 
and III It is also effective to add a group and I group element. Considering the application to a DVD- 
RAM disk, it is germanium2 Sb2 Te5. A compound is desirable. 

[0021] In addition, this recording layer 1 can be formed by the vacuum deposition method, the 
sputtering method, etc. The thickness from which the phase contrast of the crystallized state and 
amorphous state of a recording layer serves as zero mostly as thickness of this recording layer 1 to the 
wavelength of the light beam practically used by several nm - several micrometers is chosen. 
[0022] In the condition that the phase contrast of the crystallized state and amorphous state of a 
recording layer serves as zero mostly, since the signal amplitude of the crystallized state and amorphous 
state of a record mark becomes almost equal in the condition of being recorded on the land, and the 
condition of being recorded on the groove, fluctuation of the regenerative-signal amplitude at the time of 
land record and groove record is prevented, it cannot be concerned with land playback and groove 
playback, but stable record playback can be performed. 

[0023] For the thickness from which the phase contrast of the crystallized state and amorphous state of a 
recording layer serves as zero mostly, in the case of 400nm thru/or 700nm, the wavelength X of the light 
beam used at the time of record playback is the following type (1). 
Y=0.0647X-17~(1) 

It comes out, and when wavelength X is 270nm or more less than 400nm, it is larger than the range of 
**5% of Y values, and when wavelength X is larger than 700nm, it is smaller [ it is within the limits of 
**5% of Y values expressed, and ] than the range of **5% of Y values. 

[0024] Since fluctuation of about **5% of thickness is not usually avoided to the thickness made into 
the purpose when forming a recording layer 1 by a spatter etc., phase contrast can consider that about 
**5% of thickness range is the error range of this invention to the wavelength of a light beam. 
[0025] Protective layers 2 and 3 are arranged so that a recording layer 1 may be pinched, and a recording 
layer 1 disperses by the exposure of a record beam, or they have the role which prevents that a hole 
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opens. Moreover, there is also a role which controls heating of the recording layer at the time of record 
and the thermal diffusion of cooling. 

[0026] These protective layers 2 and 3 can be formed using Si02, SiO, A1N and aluminum 202, Zr02, 
Ti02, Ta 203, ZnS(s), Si and germanium, or these charges of an admixture. A vacuum deposition 
method, the sputtering method, etc. are raised as the formation approach. The thickness of protective 
layers 2 and 3 is several nm - several micrometers practically, and the thickness from which the phase 
contrast of the crystallized state and amorphous state of a recording layer serves as zero mostly to the 
wavelength of the light beam used is chosen preferably. 

[0027] There are effectiveness of carrying out enhancing of the optical change of a recording layer 
optically, and increasing a regenerative signal, and the cooling effect of a recording layer in a reflecting 
layer 4. This reflecting layer 4 can form Au, aluminum, Cu, nickel-Cr, or these using the alloy used as 
the principal component. A vacuum deposition method, the sputtering method, etc. can be used as this 
formation approach. The thickness from which the phase contrast of the crystallized state and 
amorphous state of a recording layer serves as zero mostly to the wavelength of the light beam for which 
the thickness of a reflecting layer is practically used by several nm - several micrometers is chosen 
preferably. 

[0028] A protective layer 5 is arranged in order to prevent a blemish when dealing with a phase-change 
optical disk, dust, etc., and it is usually formed with ultraviolet-rays hardening resin etc. This protective 
layer 5 applies for example, ultraviolet-rays hardening resin to the front face of a reflecting layer 4 with 
a spin coat method, irradiates ultraviolet rays, stiffens them, and is formed. As thickness of this 
protective layer 5, it is desirable that it is the range of several micrometers - hundreds of micrometers 
practically. 

[0029] The phase-change optical disk which has a configuration as shown in example 1 drawing 1 was 
created as follows. 

[0030] As an optical disk substrate 6, polycarbonate (PC) resin with a thickness of 0.6mm is prepared, 
and it is ZnS and Si02 as a protective layer 3. It is germanium2 Sb2 Te5 as the mixed film and a 
recording layer 1. It is ZnS and Si02 as the film and a protective layer 2. The laminating of the 
aluminum system alloy film was carried out one by one, using a spatter as the mixed film and a 
reflecting layer 4. On the reflecting layer 4, UV hardening resin was applied and hardened, the 
protective layer 5 was formed, and the record medium was obtained. 

[0031] germanium2 Sb2 Te5 Eight kinds of record media were similarly obtained except changing 

membranous thickness variously by changing the time amount of a spatter. The optical constant of each 

component in the wavelength of -360nm of a light beam was measured in the ellipsometer. The obtained 

result is shown in the following table 1 . 

[0032] 

[Table 1] 
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[0033] Optical count of the reflection factor from a with a wavelength of 360nm crystal side and the 
substrate side in an amorphous substance, a recording layer absorption coefficient, and the phase 
contrast of a crystal and an amorphous substance was carried out using the optical constant of the above- 
mentioned table 1 . Drawing 2 shows the result and is a graphical representation showing the relation 
between a reflection factor and a recording layer absorption coefficient and a crystal, and the phase 
contrast of being amorphous. An absorption coefficient with 201 [ amorphous / the absorption 
coefficient of a crystal and 202 ], a reflection factor with 203 [ amorphous / the reflection factor of a 
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crystal and 204 ], and 205 are graphs with which the phase contrast of a crystal and an amorphous 
substance is expressed respectively among drawing. 

[0034] In addition, it calculated here as lOOnm of thickness of a protective layer 3, 20nm of thickness of 
a protective layer 2, and lOOnm of thickness of a reflecting layer 4. The thickness of the recording layer 
1 from which phase contrast serves as zero mostly on the wavelength of 360nm was around 18nm so 
that clearly from drawing 2 . 

[0035] Therefore, on the wavelength of 360nm, it turns out that the phase-change optical disk suitable 
for land groove record can be offered by making thickness of a recording layer 1 into 18nm order. 
About two or more sorts of the same record media as example 2 example 1, the optical constant of each 
component in the wavelength of 410nm of a light beam was measured in the ellipsometer. The obtained 
result is shown in the following table 2. 
[0036] 
[Table 2] 
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[0037] Optical count of the reflection factor from a with a wavelength of 410nm crystal side and the 
substrate side in an amorphous substance, a recording layer absorption coefficient, and the phase 
contrast of a crystal and an amorphous substance was carried out like the example 1 using the optical 
constant of the above-mentioned table 2. Drawing 3 shows the result and is a graphical representation 
showing the relation between a reflection factor and a recording layer absorption coefficient and a 
crystal, and the phase contrast of being amorphous. An absorption coefficient with 301 [ amorphous / 
the absorption coefficient of a crystal and 302 ], a reflection factor with 303 [ amorphous / the reflection 
factor of a crystal and 304 ], and 305 are graphs with which the phase contrast of a crystal and an 
amorphous substance is expressed respectively among drawing. 

[0038] The thickness of the recording layer 1 from which phase contrast serves as zero mostly on the 
wavelength of 410nm was around lOnm. Therefore, on the wavelength of 410nm, it turns out that the 
phase-change optical disk suitable for land groove record can be offered by making thickness of a 
recording layer 1 into lOnm order. 

[0039] About two or more sorts of the same record media as example 3 example 1, the optical constant 

of each component in the wavelength of 450nm of a light beam was measured in the ellipsometer. The 

obtained result is shown in the following table 3. 

[0040] 

[Table 3] 
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[0041] Optical count of the reflection factor from a with a wavelength of 450nm crystal side and the 
substrate side in an amorphous substance, a recording layer absorption coefficient, and the phase 
contrast of a crystal and an amorphous substance was carried out like the example 1 using the optical 
constant of the above-mentioned table 3. Drawing 4 shows the result and is a graphical representation 
showing the relation between a reflection factor and a recording layer absorption coefficient and a 
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crystal, and the phase contrast of being amorphous. An absorption coefficient with 401 [ amorphous / 
the absorption coefficient of a crystal and 402 ], a reflection factor with 403 [ amorphous / the reflection 
factor of a crystal and 404 ], and 405 are graphs with which the phase contrast of a crystal and an 
amorphous substance is expressed respectively among drawing. 

[0042] The thickness of the recording layer 1 from which phase contrast serves as zero mostly on the 
wavelength of 450nm was around 1 lnm. Therefore, on the wavelength of 450nm, it turns out that the 
phase-change optical disk suitable for land groove record can be offered by making thickness of a 
recording layer 1 into 1 lnm order. 

[0043] About two or more sorts of the same record media as example 4 example 1, the optical constant 

of each component in the wavelength of 530nm of a light beam was measured in the ellipsometer. The 

obtained result is shown in the following table 4. 

[0044] 

[Table 4] 
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[0045] Optical count of the reflection factor from a with a wavelength of 530nm crystal side and the 
substrate side in an amorphous substance, a recording layer absorption coefficient, and the phase 
contrast of a crystal and an amorphous substance was carried out like the example 1 using the optical 
constant of the above-mentioned table 4. Drawing 5 shows the result and is a graphical representation 
showing the relation between a reflection factor and a recording layer absorption coefficient and a 
crystal, and the phase contrast of being amorphous. An absorption coefficient with 501 [ amorphous / 
the absorption coefficient of a crystal and 502 ], a reflection factor with 503 [ amorphous / the reflection 
factor of a crystal and 504 ], and 505 are graphs with which the phase contrast of a crystal and an 
amorphous substance is expressed respectively among drawing. 

[0046] The thickness of the recording layer 1 from which phase contrast serves as zero mostly on the 
wavelength of 530nm was around 17.5nm. Therefore, on the wavelength of 530nm, it turns out that the 
phase-change optical disk suitable for land groove record can be offered by making thickness of a 
recording layer 1 into 17.5nm order. 

[0047] About two or more sorts of the same record media as example 5 example 1, the optical constant 

of each component in the wavelength of 600nm of a light beam was measured in the ellipsometer. The 

obtained result is shown in the following table 5. 

[0048] 

[Table 5] 
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[0049] Optical count of the reflection factor from a with a wavelength of 600nm crystal side and the 
substrate side in an amorphous substance, a recording layer absorption coefficient, and the phase 
contrast of a crystal and an amorphous substance was carried out like the example 1 using the optical 
constant of the above-mentioned table 5. Drawing 6 shows the result and is a graphical representation 
showing the relation between a reflection factor and a recording layer absorption coefficient and a 
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crystal, and the phase contrast of being amorphous. An absorption coefficient with 601 [ amorphous / 
the absorption coefficient of a crystal and 602 ], a reflection factor with 603 [ amorphous / the reflection 
factor of a crystal and 604 ], and 605 are graphs with which the phase contrast of a crystal and an 
amorphous substance is expressed respectively among drawing. 

[0050] The thickness of the recording layer 1 from which phase contrast serves as zero mostly on the 
wavelength of 600nm was around 22.5nm. Therefore, on the wavelength of 600nm, it turns out that the 
phase-change optical disk suitable for land groove record can be offered by making thickness of a 
recording layer 1 into 22.5nm order. 

[0051] About two or more sorts of the same record media as example 6 example 1, the optical constant 
of each component in the wavelength of 650nm of a light beam was measured in the ellipsometer. The 
obtained result is shown in the following table 6. 
[0052] 
[Table 6] 
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[0053] Optical count of the reflection factor from a with a wavelength of 650nm crystal side and the 
substrate side in an amorphous substance, a recording layer absorption coefficient, and the phase 
contrast of a crystal and an amorphous substance was carried out like the example 1 using the optical 
constant of the above-mentioned table 6. Drawing 7 shows the result and is a graphical representation 
showing the relation between a reflection factor and a recording layer absorption coefficient and a 
crystal, and the phase contrast of being amorphous. An absorption coefficient with 701 [ amorphous / 
the absorption coefficient of a crystal and 702 ], a reflection factor with 703 [ amorphous / the reflection j 
factor of a crystal and 704 ], and 705 are graphs with which the phase contrast of a crystal and an 
amorphous substance is expressed respectively among drawing. 

[0054] The thickness of the recording layer 1 from which phase contrast serves as zero mostly on the 
wavelength of 650nm was around 25.5nm. Therefore, on the wavelength of 650nm, the phase change 
disk suitable for land groove record can be offered by making thickness of a recording layer 1 into 
25. 5nm order. 

[0055] About two or more sorts of the same record media as example 7 example 1, the optical constant 
of each component in the wavelength of 700nm of a light beam was measured in the ellipsometer. The 
obtained result is shown in the following table 7. 
[0056] 
[Table 7] 
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[0057] Optical count of the reflection factor from a with a wavelength of 700nm crystal side and the 
substrate side in an amorphous substance, a recording layer absorption coefficient, and the phase 
contrast of a crystal and an amorphous substance was carried out like the example 1 using the optical 
constant of the above-mentioned table 7. Drawing 8 shows the result and is a graphical representation 
showing the relation between a reflection factor and a recording layer absorption coefficient and a 
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crystal, and the phase contrast of being amorphous. An absorption coefficient with 801 [ amorphous / 
the absorption coefficient of a crystal and 802 ], a reflection factor with 803 [ amorphous / the reflection 
factor of a crystal and 804 ], and 805 are graphs with which the phase contrast of a crystal and an 
amorphous substance is expressed respectively among drawing. 

[0058] The thickness of the recording layer 1 from which phase contrast serves as zero mostly on the 
wavelength of 700nm was around 27.5nm. Therefore, on the wavelength of 700nm 5 it turns out that the 
phase change disk suitable for land groove record can be offered by making thickness of a recording 
layer 1 into 27.5nm order. 

[0059] About two or more sorts of the same record media as example 8 example 1, the optical constant 
of each component in the wavelength of 780nm of a light beam was measured in the ellipsometer. The 
obtained result is shown in the following table 8. 
[0060] 
[Table 8] 
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[0061] Optical count of the reflection factor from a with a wavelength of 780nm crystal side and the 
substrate side in an amorphous substance, a recording layer absorption coefficient, and the phase 
contrast of a crystal and an amorphous substance was carried out like the example 1 using the optical 
constant of the above-mentioned table 8. Drawing 9 shows the result and is a graphical representation 
showing the relation between a reflection factor and a recording layer absorption coefficient and a 
crystal, and the phase contrast of being amorphous. An absorption coefficient with 901 [ amorphous / 
the absorption coefficient of a crystal and 902 ], a reflection factor with 903 [ amorphous / the reflection 
factor of a crystal and 904 ], and 905 are graphs with which the phase contrast of a crystal and an 
amorphous substance is expressed respectively among drawing. 

[0062] The thickness of the recording layer 1 from which phase contrast serves as zero mostly on the 
wavelength of 780nm was around 27nm. Therefore, on the wavelength of 780nm, it turns out that the 
phase change disk suitable for land groove record can be offered by making thickness of a recording 
layer 1 into 27nm order. 

[0063] Based on the result of the above-mentioned example 1 thru/or an example 8, the graphical 
representation showing the relation between the wavelength of a light beam and the thickness from 
which the crystal of a recording layer and amorphous phase contrast serve as zero mostly in the 
wavelength is shown in drawing 10 . 

[0064] The wavelength of 400nm from drawing 10 shows that it can be mostly considered to 
wavelength that the thickness of the recording layer 1 from which phase contrast serves as zero mostly is 
straight-line relation in 700nm. When thickness of the recording layer 1 from which X (nm) and the 
phase contrast at that time serve as zero mostly in wavelength was set to Y (nm) and relational 
expression was derived from the least square method, it became like the following relational expression 

(1). 
[0065] 

Y=0.0647X-17(1) 

Therefore, the wavelength of 400nm shows that the phase change disk suitable for land groove record on 
the wavelength of each light beam can be offered by considering as the thickness order from which the 
thickness of a recording layer 1 is drawn from (1) type according to the wavelength of the light beam to 
be used in 700nm. 

[0066] In addition, since fluctuation of about **5% of thickness is not usually avoided to the thickness 
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made into the purpose when forming a recording layer by a spatter etc., it can be considered that about 
**5% of thickness range is the error range of this invention to the thickness called for from the formula 

(1). 

[0067] Moreover, although calculated as lOOnm of thickness of a protective layer 3, 20nm of thickness 
of a protective layer 2, and lOOnm of thickness of a reflecting layer 4, this invention is not limited to the 
thickness of a protective layer 3, a protective layer 2, and a reflecting layer 4, and the thickness of a 
protective layer 3, a protective layer 2, and a reflecting layer 4 can be set as the thickness from which the 
phase contrast accompanying the phase change of a recording layer 1 serves as zero mostly. 
[0068] Moreover, thickness is thick rather than the straight-line relation to which the thickness of the 
recording layer 1 to which phase contrast serves as zero from drawing 10 to the wavelength of 400nm 
mostly in the range of short wavelength is given by the above-mentioned formula (1) to wavelength. 
[0069] Therefore, the wavelength of 400nm shows that the phase change disk suitable for land groove 
record on the wavelength of each light beam can be offered by considering as thickness thicker than the 
thickness from which the thickness of a recording layer 1 is drawn from a formula (1) according to the 
wavelength of the light beam to be used in the range of short wavelength. 

[0070] Moreover, it can be similarly considered also in this case that about **5% of thickness range is 
the error range of this invention to the thickness called for from the formula (1). In addition, on the 
wavelength of 270nm or less, it is not based on the value of a formula (1), but, as for the thickness of a 
recording layer 1, it is desirable to use thickness thicker than the thickness determined by the formula (1) 
with a wavelength of 270nm. It is because the value of a formula (1) serves as negative and a formula 
(1) cannot be applied, when X is less than about 262.75nm. 

[0071] Furthermore, thickness is thin rather than the straight-line relation to which the thickness of the 
recording layer 1 to which phase contrast serves as zero from drawing 10 to the wavelength of 700nm 
mostly in the range of long wavelength is given by the above-mentioned formula (1) to wavelength. 
[0072] Therefore, in the range of long wavelength, the phase change disk suitable for land groove record 
on the wavelength of each light beam can be offered from the wavelength of 700nm by considering as 
thickness thinner than the thickness from which the thickness of a recording layer 1 is drawn from a 
formula (1) according to the wavelength of the light beam to be used. Moreover, it can be similarly 
considered also in this case that about **5% of thickness range is the error range of this invention to the 
thickness called for from the formula (1). 
[0073] 

[Effect of the Invention] According to this invention, according to the light beam for record playback of 
short wavelength, a suitable information record medium is obtained from long wavelength. 



[Translation done.] 
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